Rye (Secale cereale L.) is our traditional cereal used for baking. The genetic variability of grown rye has been reduced by modern agronomic practices, which subsequently prompted the importance of search for species that could be useful as a gene pool for the improving of flour quality for human consumption or for other industrial uses. Therefore, the aim of this study was to detect genetic variability among the set of 45 rye genotypes using 8 SCoT markers. Amplification of genomic DNA of 45 genotypes, using SCoT analysis, yielded 114 fragments, with an average of 14.25 polymorphic fragments per primer. The most polymorphic primer was SCoT 36, where 21 polymorphic amplification products were detected. In contract the lowest polymorphic primer was SCoT 45 with 5 polymorphic products. Genetic polymorphism was characterized based on diversity index (DI), probability of identity (PI) and polymorphic information content (PIC). The hierarchical cluster analysis showed that the rye genotypes were divided into 2 main clusters. One rye genotype Motto, origin from Poland formed a separate subcluster (1b). Subscluster 2a included only genotype Valtické (CSK). In this experiment, SCoT proved to be a rapid, reliable and practicable method for revealing of polymorphism in the rye cultivars.
INTRODUCTION
The present study is focused on estimation of genetic distance between 45 rye genotypes, based on 8 SCoT markers. Although the information gathered here would be helpful in future for genomic mapping studies leading to development of rye cultivars with broader genetic background to obtain improved crop productivity. Genomic DNA of rye cultivars was extracted from leaves of 14-day old plantlets with GeneJET Plant Genomic DNA Purification Mini Kit (Thermo Scietific, Gdańsk, Poland) according to the manufacturer's instructions. DNA concentrations were estimated by UV-Vis spectrophotometer Q5000, Quawell. A total of 8 SCoT primers developed by Collard and Mackill (2009) were selected for the present study (Table 2) . Each 15 μL amplification reaction consisted of 1.5 μL (100 ng) template DNA, 7.5 μL Master Mix (Genei, Bangalore, India), 1.5 μL 10 pmol primer, and 4.5 μL distilled water. Amplification was performed in a programmed thermocycler (Biometra, Germany) using the following program: 94 °C for 3 min; 35 cycles of 94 °C for 1 min, 50 °C for 1 min, and 72 °C for 2 min; a final extension at 72 °C for 5 min. Amplified products were separated in 1.5% agarose in 1× TBE buffer. The gels were stained with ethidium bromide and documented using gel documentation system UVP PhotoDoc-t ® camera system. A dendrogram was constructed based on hierarchical cluster analysis using the unweighted pair group method with arithmetic average (UPGMA). 
MATERIAL AND METHODOLOGY

RESULTS AND DISCUSSION
The development of molecular markers has opened up numerous possibilities for their application in plant breeding. PCR-based markers, including Start Codon Targeted (SCoT) polymorphism, have been developed to analyse genetic polymorphism effectively.
In the present study, the representatives of the genus Secale cereale collected from different parts of central Europe and from the Union of Soviet Socialist Republics were differentiated by the DNA fingerprinting patterns using 8 SCoT primers. The efficacy of the SCoT technique in this study is further supported by the obtained PIC and DI and PI values of the primers used in the analysis. The PIC value of the SCoT marker system was found to be 0.78 which are at par with the optimal PIC. PCR amplification of DNA using 8 primers (Table 2) for SCoT analysis produced 123 DNA fragments that could be scored in all 45 genotypes of rye. The number of amplified fragments varied from 5 (SCoT 45) to 21 (SCoT 36), and the amplicon size ranged from 400 to 3000 bp. Of the 123 amplified bands 114 were polymorphic, with an average of 14.25 polymorphic bands per primer. Results indicated the presence of wide genetic variability among different genotypes of rye. From these eight primers, primer SCoT 36 was the most polymorphic, where 21 polymorphic amplification products were detected. The lowest number of amplified polymorphic fragments (5) was detected by primer SCoT 45. The percentage of polymorphism ranged from 73.7% to 100%.
To determine the level of polymorphism in the analysed group of rye genotypes, diversity index DI, probability of identity PI and polymorphic information content PIC were calculated. All three indicators were applied for all eight SCoT primers and for their calculation, the individual frequences of fragments of each marker were used. The diversity index (DI) of SCoT markers ranged from 0.433 (SCoT 45) to 0.36 (SCoT 26) with an average of 0.834. The lowest values of polymorphic information content were recorded for SCoT 45 (0.418) and the the highest PIC values were detected for SCoT 26 (0.936) with an average of 0.835. Probability of identity was low ranged from 0.0003 to 0.032 with an average of 0.007 that indicates the possibility to differentiate genetically close genotypes.
Bhattacharyya et al. (2013) detected genetic variability in the wild genotypes of Dendrobium nobile Lindl. collected from different parts of Northeast India and they using a Start Codon Targeted (SCoT) marker system. A total of sixty individuals comprising of six natural populations were investigated for the existing natural genetic diversity. One hundred and thirty two (132) amplicons were produced by SCoT marker generating 96.21% polymorphism. The PIC value of the SCoT marker system was 0.78 which is lower than in our study. In study For determination of the genetic relationships among rye genotypes a dendrogram was used. The dendrogram was constructed based on principle of hierarchical cluster analysis using UPGMA algorithm in statistical program SPSS. Analyzed rye genotypes were divided into two major clusters (1 and 2). The first cluster was divided in two subclustres (1A and 1B). Subcluster 1A contains 11 genotypes which were bred in Poland (52.4%), and group of genotypes coming from Union of Soviet Socialist Republics (23.8%) and Hungary (23.8%). Subscluster 1B included only Polish genotype Motto. The second cluster was divided into two groups (2A and 2B). In cluster 2A one rye genotype was separated -Valtické (CSK). Three varieties of rye coming from Poland, fourteen genotypes from Czechoslovakia and five genotypes from Czech Republic formed subcluster 2B. We could not distinguish 2 genotypes, Aventino and Selgo grouped in 2B subcluster, which can be caused due the same genetic background (Figure 1 ). 
CONCLUSION
Overall, the 8 SCoT markers were fairly successful at specifically fingerprinting the Secale accessions. The primer sets scored amplified clear, well-resolved fragments with little stutter. The SCoT markers could distinguish between the various Secale species. The SCoT marker technique may be most correlated to the functional gene and their corresponding traits because its primers were designed according to the short conserved region surrounding the ATG translation start codon, where the ATG context is a part of the functional gene.
